a                            PRELIMINARY.
Philosophy. 'We devote to it, accordingly, the whole of this chapter j which will form, as it were, the Geometry of the subject, embracing what can be observed or concluded with regard to actual motions, as long as the cause is not sought. In this category we shall first take up the free motion of- a point, then the motion of a point attached to an inextensible cord, then the motions and displacements of rigid systems—and finally, the deformations of solid and fluid masses.
7.    When a point moves from one position to another it must evidently describe a continuous line, which may be curved or straight, or even made up of portions- of curved and straight lines meeting each other at any angles.   If the motion be that of a material particle, however, there can be no abrupt change of velocity, nor of direction unless where the velocity is zero, since (as we shall afterwards see) such would impjy the action of an infinite force.    It is useful to consider at the outset various theorems connected with the geometrical notion of the path described by a moving point; and these we shall now take up, deferring the consideration  of Velocity to a future section, as being more closely connected with physical ideas.
8.    The direction of motion of a moving point is at each instant the tangent drawn to its path, if the path be a curve; or the path itself if a straight line.   This is evident from the definition of the tangent to a curve;
9.    If the path be not straight the direction of motion changes from point to point, and the rate of this change, per unit of length of the curve, is called the Curvature.   To exemplify this, suppose
two tangents, JPT, QU, drawn to a circle, and radii OP, OQ, to the points of contact. The angle between the tangents is the *w change of direction between P. and Q, and the rate of change is "to be measured by the relation betwee'n this angle and the length of the circular arc PQ. Now, if 0 be the angle, s the arc, and r the radius, we see at once that (as the angle between the radii is equal to the angle between 'the tangents, and as the measure of an angle is the
f) • i ratio of the arc to the radius, § 54) rO = s, and therefore -=- is the
measure of rthe curvature. Hence the curvature of a circle is inversely as its radius, and is measured, in terms of the proper unit of curvature, simply by the reciprocal of the radius.
10.    Any small portion of a curve may be approximately taken as a circular arc, the approximation being closer and closer to the truth, as the assumed arc is smaller.   The curvature at any point is the reciprocal of the radius of this circle for a small arc on each side of the point.
11.  If all the points of the curve lie in one plane, it is called a.plane curve, and if it be made up of portions of straight or ..curved.lines it
